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Abstract

Background: Despitewidespread interest in the use of virtual (ie, telephone and video) visits for ambulatory patient care during
the COVID-19 pandemic, studies examining their adoption during the pandemic by race, sex, age, or insurance are lacking.
Moreover, there have been limited evaluations to date of the impact of these sociodemographic factors on the use of telephone
versus video visits. Such assessments are crucia to identify, understand, and address differences in care delivery across patient
populations, particularly those that could affect accessto or quality of care.

Objective: The aim of this study was to examine changes in ambulatory visit volume and type (ie, in-person vs virtual and
telephone vs video visits) by patient sociodemographics during the COVID-19 pandemic at one urban academic medical center.

Methods: We compared volumes and patient sociodemographics (age, sex, race, insurance) for visits during the first 11 weeks
following the COVID-19 national emergency declaration (March 15 to May 31, 2020) to visits in the corresponding weeks in
2019. Additionally, for visits during the COVID-19 study period, we examined differences in visit type (ie, in-person versus
virtual, and telephone versus video visits) by sociodemographics using multivariate logistic regression.

Results: Total visit volumes in the COVID-19 study period comprised 51.4% of the corresponding weeks in 2019 (n=80,081
vs n=155,884 visits). Although patient sociodemographics between the COVID-19 study period in 2020 and the corresponding
weeks in 2019 were similar, 60.5% (n=48,475) of the visits were virtual, compared to 0% in 2019. Of the virtual visits, 61.2%
(n=29,661) were video based, and 38.8% (n=18,814) were tel ephone based. In the COVID-19 study period, virtual (vsin-person)
visits were more likely among patients with race categorized as other (vs White) and patients with Medicare (vs commercial)
insurance and less likely for men, patients aged 0-17 years, 65-74 years, or =75 years (compared to patients aged 18-45 years),
and patients with Medicaid insurance or insurance categorized as other. Among virtual visits, compared to telephone visits, video
visits were more likely to be adopted by patients aged 0-17 years (vs 18-45 years), but less likely for all other age groups, men,
Black (vs White) patients, and patients with Medicare or Medicaid (vs commercial) insurance.

Conclusions: Virtual visits comprised the majority of ambulatory visits during the COVID-19 study period, of which amajority
were by video. Sociodemographic differences existed in the use of virtual versusin-person and video versus telephone visits. To
ensure equitable care delivery, we present five policy recommendationsto inform the further devel opment of virtual visit programs
and their reimbursement.
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Introduction

The COVID-19 pandemic hassignificantly altered thelandscape
of health care delivery. One of the major changesresulting from
the pandemic has been the rapid adoption of virtual (ie,
telephone and video) visits and other telemedicine programs
that facilitate health care services via health care information
technol ogies to accommodate necessary reductionsinin-person
care[1,2]. A major driver for this adoption was the Centers for
Medicare & Medicaid Services (CMS) expansion of virtual visit
reimbursement on March 17, 2020, under the 1135 waiver
authority. Thisallowed for Medicare reimbursement of multiple
visit types performed virtually, including outpatient clinic visits,
retroactively starting March 6, 2020, and continuing for the
duration of the public health emergency [3]. This shift to
reimburse virtual visits helped clinicians continue caring for
patients despite widespread shelter-in-place orders and may
represent the beginning of a new erafor ambulatory medicine.

Unfortunately, access to virtual visits may not be equitable in
the United States. Differential accessto theinternet and devices
and differences in health literacy may leave patients without
the ability to attend video visits. Thus, those patients may only
be able to participate in telephone visits if they are unable to
attend in-person visits. Surveys by the Pew Research Center in
2019 found lower rates of internet usage and smartphone
ownership among people ages >65 years compared to younger
adults [4,5]. When examining access to internet and internet
technology by race, Black adults had lower rates of access to
the internet and lower rates of desktop or laptop computer
ownership than White adults [4,6]. A recent study of Medicare
beneficiariesfound that digital accesswaslowest among patients
who were =85 years, Black, or received Medicaid [7].
Additionally, adults who are older, men, and Black have been
shown to have lower health literacy levels than those who are
younger, women, and White; and low hedlth literacy is
associated with agreater likelihood of needing help performing
online tasks [8-10]. These disparities in access to the internet
and devices and lower hedlth literacy levels may lead to
corresponding disparities in health care delivery and quality,
particularly if the quality of health care visits and visit
satisfaction are greater with video visits compared to telephone
visits [11-13]. Furthermore, patients who opted out of virtual
visits entirely and continued to attend in-person visits during
the pandemic may have increased their risk of exposure to
COVID-19 or experienced decreased appointment availability
due to the decrease in in-person capacity required to maintain
COVID-19 socia distancing. Thus, though virtua visits have
been considered an integral part of delivery of health care during
the pandemic, access to those visits (especially video visits)
may have been affected by underlying differences in accessto
technology and health literacy.

Thereisaready existing evidence that other recent innovations
in health care technology may exacerbate differencesin health
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care access. For example, patient portal use, which has the
potential to improve the quality and efficiency of health care
delivery, differs with respect to race, insurance, and
neighborhood broadband internet access[14]. One study found
that patient portal use was lower among Black (vs White)
patients; Medicare, Medicaid, and uninsured (vs commercially
insured) patients; and patients with decreased neighborhood
broadband internet access [14]. Other studies using data prior
to the COVID-19 pandemic have additionally suggested that
telemedicine and patient-facing health information technology
utilization is lower among men, patients over 65 years,
non-White patients, patients without commercial insurance, and
patients living in neighborhoods with low internet access; this
lack of internet access and technology proficiency continuesto
impede wider adoption of health information technology among
racial minorities and those without commercial insurance
[15-18]. Given prior research on the benefits of telemedicine
interventions on clinical outcomes, such as improvement in
glycemic control in medicaly underserved patients with
diabetes, these disparities in the use of and access to digital
health may directly trandate into disparities in health care
quality [19].

Despite widespread interest in the use of virtual visits for
ambulatory patient care during the COVID-19 pandemic, few
studiesto date have eval uated the adoption of ambulatory virtual
visits during the pandemic by age, race, sex, or insurance [20].
The studiesthat have been published recently show that patients
using virtual visits during the pandemic were morelikely to be
younger adults as compared to ol der adults, female, non-White,
and not commercially-insured [2,21-23]. This may be due in
part to the lack of patient readinessfor virtual visits, which one
study found was more prevalent in patients who were older,
male, or Black, and affected video visits more than telephone
visits[24]. However, most of the studies published on datafrom
the pandemic did not evaluate the impact of these
sociodemographic factors on the use of telephone versus video
virtual visits. Such assessments are crucial to identify,
understand, and address differences in care delivery across
patient populations, and inform policy decisions, particularly
those like reimbursement rules, which could affect accessto or
quality of care.

In this study, we aimed to (1) assess changes in visit volume,
type, and patient sociodemographics from the start of the
COVID-19 national emergency to the end of May 2020,
compared to the same weeks in 2019; and (2) elucidate
differencesin the use of ambulatory virtual visits (as compared
to in-person visits) and, for those using virtual visits, the use of
video visits (compared to telephone visits) by age, sex, race,
and insurance. We hypothesize that (1) total visit volumes
decreased and virtual visits increased during the COVID-19
pandemic, while patient sociodemographics remained similar
between the two time periods; and (2) patients who utilized
in-person visits during the COVID-19 study period were more
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likely to be younger than patients who utilized virtual visits,
and of those using virtual visits, patients utilizing video visits
were more likely to be younger, White, and have commercial
insurance than patients utilizing telephone visits [2,21-23].

Methods

Setting

The University of Chicago Medical Center (UCMC) is the
flagship ingtitution of University of Chicago Medicine, and
includes 5 multispecialty faculty ambulatory practice sites in
Chicago, IL, and the surrounding area, with over 600,000
encounters per year. UCMC began offering virtual visits in
March 2020 in response to the widespread shelter-in-place
ordersat the city, state, and regional level dueto the COVID-19
pandemic. Telephone visits began during the week of March
15, 2020. Video visits began with a pilot program in the
hematol ogy/oncology, pediatrics, psychiatry, gastroenterol ogy,
and obstetrics/gynecology practices on March 26, 2020,
followed by a broad roll-out to al ambulatory faculty clinics
on April 6, 2020. All practicesused aHIPAA (Health Insurance
Portability and Accountability Act)-compliant Zoom platform
to enable video visits, which was not integrated into the
institution’s electronic health record system (Epic) during the
evaluated time period.

Immediately after the City of Chicago and State of Illinois
shelter-in-place orders were enacted, patients with previously
scheduled in-person office visits were contacted and given the
option to either reschedule or convert their appointment to a
virtual visit. If a patient agreed to a virtua visit, a video visit
was encouraged. Patients scheduled for video visits were sent
the following through the patient portal or email: a Zoom link
for the video visit; a brief prevideo visit checklist followed by
more detailed instructions describing the technical requirements
to participatein thevideo visit; and alink to avideo highlighting
methods to best prepare for the video visit and ademonstration
of what to expect. If the patient was unable or unwilling to
participatein avideo visit, atelephone visit was scheduled, and
they were told to expect a call from their provider at the
scheduled appointment time. Patients reaching out to schedule
new virtual visits were also preferentialy offered video visits
but were given the opportunity to schedule a telephone visit as
well in accordance with their preferences. The availability of
virtual visits was marketed widely to our patient population
through our patient portal, marketing emails, and our health
system’s internet home page. Beginning on May 1, 2020,
patients were given the option to begin self-scheduling video
visits (but not telephone visits) through the patient portal.

Study Population and M easures

All adult and pediatric outpatient clinic visits occurring in
UCMC faculty practice locations from March 15 to May 31,
2019, and March 15 to May 31, 2020, were included. The type
of outpatient clinic visit was classified as in-person or virtua,
and virtual visits were further classified as telephone or video,
based on the scheduled visit typefor all completed visits. Patient
sociodemographic datawere examined for each visit, including
age, sex, race, and insurance. Age was categorizedinto 5 groups:
0-17 years, 18-45 years, 46-64 years, 65-74 years, and =75
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years. Patients were grouped into 3 racia categories: White,
Black, and other (which included Asian/Mideast Indian,
American Indian or Alaska Native, Native Hawaiian/other
Pecific 1dlander, more than one race, patient declined, and
unknown). Insurance was categorized as Medicare (including
Medicare-Medicaid  Alignment  Initiative), Medicaid,
commercial, or other. The data were extracted from the
institution's electronic health record data warehouse. This
project received aformal determination of Quality Improvement
according toinstitutional policy. Assuch, thisinitiative was not
reviewed by the Institutional Review Board.

Statistical Analysis

First, we used descriptive statistics to examine weekly and
overal visit volumes during the study period, which were the
11 weeks following the COVID-19 national emergency
declaration (March 15 to May 31, 2020), compared to visit
volumesin the corresponding weeks of the 2019 calendar year.
Next, we examined visit type (in-person, video, telephone) and
patient sociodemographics (age, sex, race, insurance) associated
with the visit and compared these characteristics to those visits
occurring during the same date range in 2019. Last, we
examined differences in ambulatory visit type (in-person vs
virtual; and for those with virtual visits, video vstelephone) by
patient sociodemographics (age, sex, race, insurance) for visits
occurring during the COVID-19 study period.

Datawere summarized with chi-square tests where appropriate.
Because of the large sample size, statistical significance was
set at P<.001. To estimate the association between patient
sociodemographics and visit type (in-person vs virtual, and
video vs phone for those with virtua visits), we performed
logistic regression. Results were similar between unadjusted
and adjusted analyses; only adjusted analyses are presented.
Data were analyzed using RStudio, version 3.6.3 (RStudio,
PBC).

Results

Visit Volumesand Visit Types

In the week of March 15-21, 2020, the ambulatory visit volume
dropped to 34% of visit volumes when compared to the same
week in 2019 (n=4877 vs n=14,343 visits) and reached a nadir
of 20.8% of 2019 levels (n=2476 vs n=11,930 visits) in the
following week. By the week of May 24-30, 2020, the
ambulatory visit volume had rebounded to 81.8% of the volume
of the same week in 2019 (n=9451 vs n=11,554 visits). Total
visit volumes from March 15 to May 31, 2020, were 51.4% of
2019 volumes (n=80,081 vs n=155,884 visits).

Virtual ambulatory visits increased from O to 48,475 visits
between March 15 to May 31, 2020, and comprised 60.5% of
total ambulatory visit volume, with the remaining 39.5%
(n=31,606) conducted in person (Table 1 and Figure 1). Among
virtual visits performed during the study period, 61.2%
(n=29,661) were by video and 38.8% (n=18,814) were by
telephone. For comparison, in 2019, therewere no virtual visits
for the same time period. Patient sociodemographics were
similar for those with ambulatory visits between March 15 to
May 31, 2020, and the corresponding weeksin 2019 (Table 1).
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Table 1. Associations between patient sociodemographics and ambulatory visit type from March 15 to May 31 in 2019 and 2020.

Characteristic Total visitsin 2019  Total visitsin 2020 (n=80,081)
(n=155,884), n (%)
Overadl (n=80,081), In-person visits Virtual visits Virtual vsin-person
n (%) (n=31,606), n (%) (n=48475), n (%)
aOR? (95% Cl) P value®
Age (years) <.001
0-17 20,513 (13.2) 10,085 (12.6) 4937 (15.6) 5148 (10.6) 0.71 (0.68-0.75)
18-45 39,879 (25.6) 21,386 (26.7) 8192 (25.9) 13,194 (27.2) Reference
46-64 43,546 (27.9) 22,283 (27.8) 8455 (26.8) 13,828 (28.5) 1.01 (0.97-1.05)
65-74 29,132 (18.7) 15,140 (18.9) 5957 (18.8) 9183 (19.0) 0.80 (0.76-0.84)
>75 22,814 (14.6) 11,187 (14.0) 4065 (12.9) 7122 (14.7) 0.86 (0.80-0.91)
Sex <.001
Female 95,032 (61.0) 48,571 (60.7) 18,429 (58.3) 30,142 (62.2) Reference
Male _c — — — 0.88 (0.85-0.90)
Race <.001
White 72,618 (46.6) 36,007 (45.0) 14,112 (44.7) 21,895 (45.2) Reference
Black 65,645 (42.1) 34,852 (43.5) 14,141 (44.7) 20,711 (42.7) 0.98 (0.95-1.01)
Other 17,621 (11.3) 9222 (11.5) 3353 (10.6) 5869 (12.1) 1.22(1.16-1.28)
Insurance <.001
Commercia 53,470 (34.3) 27,642 (34.5) 9817 (31.1) 17,825 (36.8) Reference
Medicare 23,663 (15.2) 11,620 (14.5) 5575 (17.6) 6045 (12.5) 1.27 (1.21-1.34)
Medicaid 75,100 (48.2) 39,424 (49.2) 15,169 (48.0) 24,255 (50.0) 0.74 (0.70-0.77)
Other 3651 (2.3) 1395 (1.8) 1045 (3.3) 350 (0.7) 0.21 (0.19-0.24)
330R: adjusted odds ratio.
bChi -square test.
“Not applicable.
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Figure 1. Ambulatory visit volumes and types from March 15 to May 31, 2020. Note: al visit volumes decreased during the final week of May due

to Memorial Day clinic closures.
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Association Between Ambulatory Visit Type (In-Person
vs Virtual) and Patient Sociodemographics

In unadjusted analyses, there were statistically significant
differences between those who received in-person and virtual
visitsfor all sociodemographicsexamined (Table1). In adjusted
analyses, virtual visitswere less likely than in-person visits for
patients aged 0-17 years (odds ratio [OR] 0.71, 95% ClI
0.68-0.75), 65-74 years (OR 0.80, 95% Cl 0.76-0.84), and =75
years (OR 0.86, 95% Cl 0.80-0.91), compared to patients aged
18-45 years (Table 1). Men were less likely (OR 0.88, 95% Cl
0.85-0.90) to attend a virtual visit than women. There was no
differencein the odds of virtual visit attendance between White
and Black patients; however, patients with race categorized as
other were more likely to attend a virtual visit (OR 1.22, 95%
Cl 1.16-1.28) compared to White patients. Medicare patients
were more likely (OR 1.27, 95% CI 1.21-1.34) than patients
with commercial insuranceto attend virtual visits (vsin-person
visits), whereas patients with Medicaid insurance were less
likely (OR 0.74, 95% CI 0.70-0.77) than patients with
commercia insurance to have virtual visits. Patients with
insurance categorized as other were also less likely to have a
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virtual visit (OR 0.21, 95% CI 0.19-0.24) than patients with
commercial insurance.

Association Between Virtual Visit Type (Telephonevs
Video) and Patient Sociodemographicsfor Those With
Virtual Visits

In unadjusted analyses, there were statistically significant
differences across all sociodemographics examined except sex
between those using telephone versus video visits (Table 2). In
adjusted analyses, results were similar, except there were
differences by sex as well. Video visits were more likely than
telephone visits for patients aged 0-17 years (OR 3.32, 95% ClI
3.01-3.67), while video visits were less likely than telephone
visits for patients aged 46-64 years (OR 0.56, 95% CI
0.54-0.60), 65-74 years (OR 0.47, 95% Cl 0.44-0.50), and =75
years (OR 0.30, 95% CI 0.27-0.32), compared to patients aged
18-45 years. Men were less likely to attend a video visit (OR
0.94, 95% CI 0.90-0.97) than women. Black patients were less
likely to attend a video visit (OR 0.55, 95% CI 0.52-0.57)
compared to White patients. Video visits were less likely than
telephone visits for Medicare patients (OR 0.69, 95% CI
0.65-0.74) and Medicaid patients (OR 0.72, 95% CI 0.67-0.77)
compared to patients with commercial insurance.
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Table 2. Associations between patient sociodemographics and type of virtua visit from March 15 to May 31, 2020.

Characteristic Total virtual visits Virtual visits (n=48,475)
(n=48,475), n (%)
Telephone visits Video visits Video vstelephone
(n=18,814), n (%) (n=29,661), n (%)
aOR? (95% Cl) P value®
Age (years) <.001
0-17 5148 (10.6) 554 (2.9) 4594 (15.5) 3.32(3.01-3.67)
18-45 13,194 (27.2) 3507 (18.6) 9687 (32.7) Reference
46-64 13,828 (28.5) 5677 (30.2) 8151 (27.5) 0.56 (0.54-0.60)
65-74 9183 (19) 4587 (24.4) 4596 (15.5) 0.47 (0.44-0.50)
=75 7122 (14.7) 4489 (23.9) 2633 (8.8) 0.30(0.27-0.32)
Sex A7
Female 30,142 (62.2) 11,771 (62.6) 18,371 (61.9) Reference
Male _c — — 0.94 (0.90-0.97)
Race <.001
White 21,895 (45.2) 7084 (37.7) 14,811 (49.9) Reference
Black 20,711 (42.7) 10,064 (53.4) 10,647 (35.9) 0.55 (0.52-0.57)
Other 5869 (12.1) 1666 (8.9) 4203 (14.2) 0.95 (0.89-1.01)
Insurance <.001
Commercid 17,825 (36.8) 9846 (52.4) 7979 (26.9) Reference
Medicare 6045 (12.5) 2127 (11.3) 3918 (13.2) 0.69 (0.65-0.74)
Medicaid 24,255 (50.0) 6741 (35.8) 17,514 (59.1) 0.72 (0.67-0.77)
Other 350 (0.7) 100 (0.5) 250 (0.8) 1.03 (0.81-1.31)

%0R: adjusted odds ratio.
bChi -square test.
®Not applicable.

Discussion

Principal Findings

Total visit volumes in the COVID-19 study period were
approximately half of that in 2019, although patient
sociodemographics were similar. Recovery of clinic volumes
after the escal ation of the pandemic waslargely driven by virtual
ambulatory care, which comprised over 60% (n=48,475) of total
ambulatory clinic volumes from March 15 through May 31,
2020, a majority of which were video visits. Children, adults
>65 years, men, and patientswith Medicaid coverage wereless
likely to have virtual visits, whereas patients with Medicare
coverage were more likely to have virtual visits compared to
patients with commercial insurance coverage. For those who
attended virtual visits, children were more likely to have video
visits, while adults>46 years, men, Black patients, and patients
with Medicare or Medicaid coverage were less likely to have
video visits.

The sociodemographic differencesin virtual visitsweidentified
areinlinewith prior research. For example, prior research found
that women were more likely than men to shelter in place due
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to concerns about therisk of COVID-19 infection for themselves
and their family; thiswould make virtual visitsamore appealing
visit type for women [25]. Additionally, studies prior to the
pandemic demonstrated that women used virtual visits more
often than men [11]. Similarly, patientswith Medicareinsurance
may have been more concerned about acquiring COVID-19
infection and prefer to shelter in place, leading to their increased
likelihood of attending avirtua visit. In contrast, pediatric well
visits (and well visitsfor most non-Medicare beneficiaries) must
still be performed in person to be reimbursed; therefore, many
pediatric patients continued to attend in-person visits even
during the COVID-19 pandemic.

The sociodemographic differencesin virtual (vsin-person) visits
and video (vstelephone) visitsillustrate the digital divide [26].
The patient populations with lower levels of access to internet
and smart devices and lower digital literacy were the same
sociodemographic groups found in our study to have a lower
likelihood of completing virtual or video visits, including ol der
adults, Black patients, and patients without commercial
insurance [4-9]. Our results al'so match prior studies on virtual
visit use during the pandemic, which found that patients using
virtual visits during the pandemic were more likely to be
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younger adults as compared to older adults, White, and
commercialy insured [21-23]. Requirements for a video visit
include internet, a capable device, and a basic level of digital
literacy, so patients who do not have al three (or do not have
areadily availablefamily member to assist) are unableto attend
video visits. One study performed during the pandemic found
higher prevalence of “unreadiness’ to attend video visits in
those sociodemographic groups found to belesslikely to attend
video visits, including patientswho were ol der, Black, and men,
similar to our findings[24]. These findings rai se concerns about
the role video visits may play in exacerbating existing health
inequities, particularly sincethe quality of health carevisitsand
visit satisfaction are greater with video visits compared to
telephonevisits[11-13]. Moreover, these health disparities may
be significantly worsened if the current reimbursement parity
between telephone and video visits is discontinued, and
especially if telephone visitsare no longer reimbursed altogether
following the public health emergency.

The shift in the delivery of ambulatory care through virtua
visits was incentivized by the new virtual reimbursement
policies from CMS and private insurance companies. The
significant contribution of virtual visits to overall ambulatory
visit volumesislikely to continue oncethe COVID-19 pandemic
has ended. The volume of virtual ambulatory visits at UCMC
has continued to grow even after the end of the study period,
indicating sustained interest in virtual visits likely due to
continued safety concerns related to the pandemic, ongoing
reimbursement for these services, and physician and patient
satisfaction with thisnew option for careddlivery [27,28]. Given
the interest in and development of virtual visits prior to the
pandemic and the proliferation of virtual visits during the
pandemic, virtua visitsfor ambulatory carearelikely to remain
popular among both patients and providers even after the
COVID-19 pandemic [1,2]. University of Chicago Medicine's
2025 Strategic Vision (developed prior to the pandemic)
includes an “aim to build a digitally enabled organization for
patients’ and agoal to expand accessto care, both of which are
aided by the expansion of virtua visit services[29]. However,
if reimbursement for virtua visitsisdiscontinued or significantly

Textbox 1. Recommendations to improve access to and use of virtua visits.

Gilsonet d

reduced after the pandemic or public health emergency ends,
many medical centers are likely to stop making significant
investmentsin the continued development of their telemedicine
programs and the availability of virtual visitsfor patientswould
be expected to decline.

Recommendations

The results of this study and our review of the virtual visit
landscape has prompted us to offer five recommendations
(Textbox 1). First, given the differences in virtual visit use by
certain sociodemographic groups demonstrated in this study
and thelower effective reimbursement ratesfor telephonevisits
compared to video visits, medical institutionslike UCMC with
high proportions of older, Black, and/or Medicare/Medicaid
patients may experience lower reimbursement rates because of
the barriers these groups face to completing video visits. For a
video visit, providers can bill for al time spent on patient care
on the encounter date, including documentation; for atelephone
visit, they can only bill for time spent in direct communication
(on the telephone call) with a patient on the encounter date. To
avoid effectively penalizing medical institutions providing care
to vulnerable populations, government and commercial insurers
should help address these disparities by maintaining
reimbursement parity between video and telephone visits.
Second, given the rapid growth and early success of virtual
visits, and the role they will likely play in blended models of
care, legidation that makes virtual visit reimbursement
permanent isessential to allow for the long-term investment by
health care systems and providers needed to improvethevirtual
visit infrastructure and experience. Third, government insurers
and specialty societies should collaborate to establish guidance
to hel p distinguish ambulatory care best suited for virtual versus
in-person care. Fourth, quality improvement initiatives should
be undertaken at medical institutions to support and improve
access to and usability of video visits in populations
encountering the greatest barriersto its use. Last, advocacy for
policy changes and more universal broadband access are
essential to help close the digital divide experienced by our
most vulnerabl e patient popul ations, which would help address
the differential accessto virtua visits described in this study.

Maintain reimbursement parity between video and telephone visits

Pass |egislation making virtual visit reimbursement permanent

a A~ W DN e

Establish guidance to distinguish ambulatory care best suited for virtual versusin-person care
Perform quality improvement initiatives to improve access to and usability of video visitsin vulnerable populations

Advocate for policy changes and universal broadband access to close the digital divide

Limitations

Our study has limitations. First, this study only examined a
single medical center and was a retrospective analysis; despite
this, the diversity of the patient population examined in our
study enabled our analysis of ambulatory virtual visit use.
Second, our study only examined a limited set of variables,
which were used as surrogates for the social determinants of
health described in this paper, such as access to broadband

https://medinform.jmir.org/2020/12/e24544

internet, health literacy, tech literacy, education, and income,
and did not examinevirtual and video visit use by ethnicity due
to limited data availability. Third, this area of clinical practice
and study israpidly changing and will likely continueto change
rapidly over the next few months to years. Further studies at
other medical institutions should be conducted to confirm our
findings and examine additional sociodemographic variables.
Future analyses of ambulatory virtual visits should also
investigate patient satisfaction and outcomes by patient visit
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type (eg, new, return, consult), given the differences in
reimbursement by visit type category, and whether ambul atory
virtual visits increase the geographic area served by academic
medical centers or medical institutions with subspecialty care,
as aready suggested by limited data [30].

Conclusion

Gilsonet d

virtua visits, which have rapidly become avital component of
health care delivery. Given the differential use of these
technologies by age, sex, race, and insurance, these changes
also risk perpetuating and even exacerbating existing disparities
in health care access and quality, especialy if reimbursement
policies do not sufficiently account for these differences and

the digital divide remains unaddressed.
The COVID-19 pandemic has drastically changed the health

caredelivery landscape largely dueto the growth of ambulatory

Acknowledgments

The authors would like to thank Megan Huisingh-Scheetz, Michael Cui, and Omar Jamil for their input regarding this study;
Whitney Westphal and Mary Kate Springman for their assistance in obtaining and cleaning data for this study; and Mengqi Zhu
for her review of analytic methods.

Conflictsof I nterest
None declared.

References

1. MehrotraA, Ray K, Brockmeyer DM, Barnett ML, Bender JA. Rapidly Converting to “Virtual Practices’: Outpatient Care
inthe Eraof Covid-19. NEJM Catalyst. 2020 Apr 1. URL: https.//catalyst.nejm.org/doi/full/10.1056/CAT.20.0091 [accessed
2020-05-25]

2. Mann DM, Chen J, ChunaraR, Testa PA, Nov O. COVID-19 transforms health care through telemedicine: Evidence from
thefield. JAm Med Inform Assoc 2020 Jul 01;27(7):1132-1135 [FREE Full text] [doi: 10.1093/jamia/ocaal72] [Medline:
32324855]

3. Medicare Telemedicine Health Care Provider Fact Sheet. Centers for Medicare & Medicaid Services. URL: https.//www.
cms.gov/newsroom/fact-sheets/medi care-tel emedi cine-heal th-care-provider-fact-sheet [accessed 2020-05-31]

4.  Anderson M, Perrin A, Jiang J, Kumar M. 10% of Americans don't use the internet. Who are they? Pew Research Center.
2019 Apr 22. URL : https://www.pewresearch.org/fact-tank/2019/04/22/some-americans-dont-use-the-internet-who-are-they/
[accessed 2020-05-25]

5. Anderson M, Perrin A. Technology use among seniors. Pew Research Center. 2017 May 17. URL: https.//www.
pewresearch.org/internet/2017/05/17/technol ogy-use-among-seniors/ [accessed 2020-06-02]

6.  Perrin A, Turner E. Smartphones help blacks, Hispanics bridge some— but not all —digital gapswith whites. Pew Research
Center. 2020 Aug 20. URL: https://www.pewresearch.org/fact-tank/2019/08/20/
smartphones-hel p-blacks-hi spani cs-bridge-some-but-not-all-digital -gaps-with-whites/ [accessed 2020-05-26]

7.  RobertsET, Mehrotra A. Assessment of Disparitiesin Digital Access Among Medicare Beneficiaries and Implications for
Telemedicine. JAMA Intern Med 2020 Oct 01;180(10):1386-1389. [doi: 10.1001/jamainternmed.2020.2666] [Medline:
32744601]

8. CgitaMlI, CgjitaTR, Han H. Hedlth Literacy and Heart Failure: A Systematic Review. J Cardiovasc Nurs 2016;31(2):121-130
[EREE Full text] [doi: 10.1097/JCN.0000000000000229] [Medline: 25569150]

9.  Choi NG, Dinitto DM. Thedigital divide among low-income homebound older adults: Internet use patterns, eHealth literacy,
and attitudes toward computer/Internet use. JMed Internet Res 2013 May 02;15(5):€93 [EREE Full text] [doi:
10.2196/jmir.2645] [Medline: 23639979]

10. Vollbrecht H, AroraV, Otero S, Carey K, Méltzer D, Press VG. Evaluating the Need to Address Digital Literacy Among
Hospitalized Patients: Cross-Sectional Observational Study. JMed Internet Res 2020 Jun 04;22(6):e17519 [FREE Full
text] [doi: 10.2196/17519] [Medline: 32496196]

11. Handschu R, Scibor M, Willaczek B, Niickel M, Heckmann JG, Asshoff D, STENO Project. Telemedicine in acute stroke:
remote video-examination compared to simple telephone consultation. J Neurol 2008 Nov;255(11):1792-1797. [doi:
10.1007/s00415-008-0066-9] [Medline: 19156491]

12. Richter KPR, Shireman TI, Ellerbeck EF, Cupertino AP, Catley D, Cox LS, et al. Comparative and cost effectiveness of
telemedicine versus tel ephone counseling for smoking cessation. JMed Internet Res 2015 May 08;17(5):e113 [FREE Full
text] [doi: 10.2196/jmir.3975] [Medline: 25956257]

13. Hammersley V, Donaghy E, Parker R, McNellly H, Atherton H, Bikker A, et al. Comparing the content and quality of
video, telephone, and face-to-face consultations: a non-randomised, quasi-experimental, exploratory study in UK primary
care. Br J Gen Pract 2019 Sep;69(686):€595-e604 [ FREE Full text] [doi: 10.3399/bjgp19X 704573] [Medline: 31262846]

14. Perzynski AT, Roach MJ, Shick S, Callahan B, Gunzler D, Cebul R, et al. Patient portals and broadband internet inequality.
JAm Med Inform Assoc 2017 Sep 01;24(5):927-932 [EREE Full text] [doi: 10.1093/jamia/ocx020] [Medline: 28371853]

https://medinform.jmir.org/2020/12/e24544 JMIR Med Inform 2020 | vol. 8 | iss. 12 | 24544 | p. 8

(page number not for citation purposes)

RenderX


https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0091
http://europepmc.org/abstract/MED/32324855
http://dx.doi.org/10.1093/jamia/ocaa072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324855&dopt=Abstract
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.pewresearch.org/fact-tank/2019/04/22/some-americans-dont-use-the-internet-who-are-they/
https://www.pewresearch.org/internet/2017/05/17/technology-use-among-seniors/
https://www.pewresearch.org/internet/2017/05/17/technology-use-among-seniors/
https://www.pewresearch.org/fact-tank/2019/08/20/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.pewresearch.org/fact-tank/2019/08/20/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
http://dx.doi.org/10.1001/jamainternmed.2020.2666
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32744601&dopt=Abstract
http://europepmc.org/abstract/MED/25569150
http://dx.doi.org/10.1097/JCN.0000000000000229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25569150&dopt=Abstract
https://www.jmir.org/2013/5/e93/
http://dx.doi.org/10.2196/jmir.2645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23639979&dopt=Abstract
https://www.jmir.org/2020/6/e17519/
https://www.jmir.org/2020/6/e17519/
http://dx.doi.org/10.2196/17519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32496196&dopt=Abstract
http://dx.doi.org/10.1007/s00415-008-0066-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19156491&dopt=Abstract
https://www.jmir.org/2015/5/e113/
https://www.jmir.org/2015/5/e113/
http://dx.doi.org/10.2196/jmir.3975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25956257&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=31262846
http://dx.doi.org/10.3399/bjgp19X704573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31262846&dopt=Abstract
http://europepmc.org/abstract/MED/28371853
http://dx.doi.org/10.1093/jamia/ocx020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28371853&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS Gilson et al

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.
30.

Ganguli |1, Orav EJ, Lupo C, Metlay JP, Sequist TD. Patient and Visit Characteristics Associated With Use of Direct
Scheduling in Primary Care Practices. JAMA Netw Open 2020 Aug 03;3(8):€209637 [EREE Full text] [doi:
10.1001/jamanetworkopen.2020.9637] [Medline: 32852551]

Reed ME, Huang J, Graetz |, Lee C, Mudlly E, Kennedy C, et a. Patient Characteristics Associated With Choosing a
Telemedicine Visit vs Office Visit With the Same Primary Care Clinicians. AMA Netw Open 2020 Jun 01;3(6):€205873
[FREE Full text] [doi: 10.1001/jamanetworkopen.2020.5873] [Medline: 32585018]

Walker DM, Hefner JL, Fareed N, Huerta TR, McAlearney AS. Exploring the Digital Divide: Age and Race Disparities
in Use of an Inpatient Portal. Telemed J E Health 2020 May;26(5):603-613. [doi: 10.1089/tmj.2019.0065] [Medline:
31313977]

Ackerman SL, Sarkar U, Tieu L, Handley MA, Schillinger D, Hahn K, et a. Meaningful use in the safety net: arapid
ethnography of patient portal implementation at five community health centersin California. JAm Med Inform Assoc 2017
Sep 01;24(5):903-912 [FREE Full text] [doi: 10.1093/jamia/ocx015] [Medline: 28340229]

Heitkemper EM, Mamykina L, Travers J, Smaldone A. Do health information technology self-management interventions
improve glycemic control in medically underserved adults with diabetes? A systematic review and meta-analysis. JAm
Med Inform Assoc 2017 Sep 01;24(5):1024-1035 [FREE Full text] [doi: 10.1093/jamia/ocx025] [Medline: 28379397]
Hong Y, Lawrence J, Williams D, Mainous . Population-Level Interest and Tel ehealth Capacity of US Hospitalsin Response
to COVID-19: Cross-Sectional Analysisof Google Search and National Hospital Survey Data. JMIR Public Health Surveill
2020 Apr 07;6(2):€18961 [FREE Full text] [doi: 10.2196/18961] [Medline: 32250963]

Jaffe DH, Lee L, Huynh S, Haskell TP. Health Inequalities in the Use of Telehealth in the United Statesin the Lens of
COVID-19. Popul Health Manag 2020 Oct 01;23(5):368-377. [doi: 10.1089/pop.2020.0186] [Medline: 32816644]

Nouri S, Khoong EC, Lyles CR, Karliner L. Addressing Equity in Telemedicine for Chronic Disease Management During
the Covid-19 Pandemic. NEJM Catalyst. 2020 May 4. URL: https.//catalyst.nejm.org/doi/full/10.1056/CAT.20.0123
[accessed 2020-11-03]

Thronson LR, Jackson SL, Chew LD. The Pandemic of Health Care Inequity. JAMA Netw Open 2020 Oct 01;3(10):e2021767
[FREE Full text] [doi: 10.1001/jamanetworkopen.2020.21767] [Medline: 33006616]

LamK, LuAD, Shi Y, Covinsky KE. Assessing Telemedicine Unreadiness Among Older Adultsin the United States
During the COVID-19 Pandemic. JAMA Intern Med 2020 Oct 01;180(10):1389-1391. [doi:
10.1001/jamainternmed.2020.2671] [Medline: 32744593]

Frederiksen B, Gomez |, Salganicoff A, Ranji U. Coronavirus: A Look at Gender Differencesin Awareness and Actions.
Kaiser Family Foundation. 2020 Mar 20. URL : https.//www.kff.org/coronavirus-covid-19/issue-brief/coronavirus-
a-look-at-gender-differences-in-awareness-and-actions/ [accessed 2020-07-27]

Ramsetty A, Adams C. Impact of the digital divide in the age of COVID-19. JAm Med Inform Assoc 2020 Jul
01;27(7):1147-1148 [FREE Full text] [doi: 10.1093/jamia/ocaal78] [Medline: 32343813]

Polinski JM, Barker T, Gagliano N, Sussman A, Brennan TA, Shrank WH. Patients' Satisfaction with and Preference for
Telehealth Visits. JGen Intern Med 2016 Mar;31(3):269-275 [ FREE Full text] [doi: 10.1007/s11606-015-3489-x] [Medline:
26269131]

Donelan K, Barreto E, Sossong S, Michael C, Estrada JJ, Cohen AB, et al. Patient and clinician experiences with telehealth
for patient follow-up care. Am JManag Care 2019 Jan;25(1):40-44. [Medline: 30667610]

Vision 2025: Advancing the Forefront. UChicago Medicine. URL: https://tinyurl.com/y2z5wpw6 [accessed 2020-06-02]
Ray KN, Mehrotra A, Yabes JG, Kahn JM. Telemedicine and Outpatient Subspecialty Visits Among Pediatric Medicaid
Beneficiaries. Acad Pediatr 2020 Jul 08;20(5):642-651 [FREE Full text] [doi: 10.1016/j.acap.2020.03.014] [Medline:
32278078]

Abbreviations

CMS: Centersfor Medicare & Medicaid Services

HIPAA: Health Insurance Portability and Accountability Act
OR: oddsratio

UCMC: University of Chicago Medical Center

https://medinform.jmir.org/2020/12/e24544 JMIR Med Inform 2020 | vol. 8 | iss. 12 | 24544 | p. 9

(page number not for citation purposes)


https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.9637
http://dx.doi.org/10.1001/jamanetworkopen.2020.9637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32852551&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.5873
http://dx.doi.org/10.1001/jamanetworkopen.2020.5873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32585018&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2019.0065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31313977&dopt=Abstract
http://europepmc.org/abstract/MED/28340229
http://dx.doi.org/10.1093/jamia/ocx015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28340229&dopt=Abstract
http://europepmc.org/abstract/MED/28379397
http://dx.doi.org/10.1093/jamia/ocx025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28379397&dopt=Abstract
https://publichealth.jmir.org/2020/2/e18961/
http://dx.doi.org/10.2196/18961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32250963&dopt=Abstract
http://dx.doi.org/10.1089/pop.2020.0186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32816644&dopt=Abstract
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0123
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.21767
http://dx.doi.org/10.1001/jamanetworkopen.2020.21767
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33006616&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2020.2671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32744593&dopt=Abstract
https://www.kff.org/coronavirus-covid-19/issue-brief/coronavirus-a-look-at-gender-differences-in-awareness-and-actions/
https://www.kff.org/coronavirus-covid-19/issue-brief/coronavirus-a-look-at-gender-differences-in-awareness-and-actions/
http://europepmc.org/abstract/MED/32343813
http://dx.doi.org/10.1093/jamia/ocaa078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343813&dopt=Abstract
http://europepmc.org/abstract/MED/26269131
http://dx.doi.org/10.1007/s11606-015-3489-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26269131&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30667610&dopt=Abstract
https://tinyurl.com/y2z5wpw6
http://europepmc.org/abstract/MED/32278078
http://dx.doi.org/10.1016/j.acap.2020.03.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32278078&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS Gilson et al

Edited by C Lovis; submitted 24.09.20; peer-reviewed by J Hefner, D Kaelber; commentsto author 24.10.20; revised version received
11.11.20; accepted 15.11.20; published 04.12.20

Please cite as.

Gilson SF, Umscheid CA, Laiteerapong N, Ossey G, Nunes KJ, Shah SD

Growth of Ambulatory Virtual Visits and Differential Use by Patient Sociodemographics at One Urban Academic Medical Center
During the COVID-19 Pandemic: Retrospective Analysis

JMIR Med Inform 2020; 8(12): 24544

URL: https://medinform.jmir.org/2020/12/e24544

doi: 10.2196/24544

PMID:

©Sarah F Gilson, Craig A Umscheid, Neda L aiteerapong, Graeme Ossey, Kenneth J Nunes, Sachin D Shah. Originally published
in IMIR Medical Informatics (http://medinform.jmir.org), 04.12.2020. Thisis an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first publishedin IMIR Medical Informatics, isproperly
cited. The complete hibliographic information, a link to the original publication on http://medinform.jmir.org/, as well as this
copyright and license information must be included.

https://medinform.jmir.org/2020/12/e24544 JMIR Med Inform 2020 | vol. 8 | iss. 12 | €24544 | p. 10
(page number not for citation purposes)

RenderX


https://medinform.jmir.org/2020/12/e24544
http://dx.doi.org/10.2196/24544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

